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AESTRkCT 
fi model proposed by Schultz, Ginzberg & Lucas (1984) that integrates the 
factor and process approaches to implementation was field tested with data 
from a generalized decision support system. Significant associations were 
found between manager acceptance and user perceptions of support? user 
personal stake and system use. The results suggest that voluntary and 
non-voluntary use of a system have different precursors and may be encouraged 
in different ways. A1 though the overall model receives cnl y partial support, 
the results of the study suggest approaches for further testing of network 
models of implementation. 
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INTRODUCTION 
The difficulties associated with implementing management science models 
and information systems have prompted a number of studies of this process over 
the past fifteen years (see Schultz and Slevin, 1975b, Doktor, Schultr and 
Slevin, 1979, Lucas, 1981, or Schultz and Ginzberg, 1984, for summaries). 
These efforts can generally be classified into two types of research, factor 
studies and process studies. 
Factor studies are generally cross-sectional in design; they attempt to 
identify key variables or factors associated with implementation success or 
failure. The success measure in these studies is general1 y some measure oS 
model or system use, intenticn to use a system, or level of user satisfaction 
with a system. Factor research has investigated hundreds of variables which 
can be grouped into categories like organizational context, system 
characteristics, user attitudes, user demographics and user decision style. 
There have been some consistent findings across factor studies, for 
example, on the importance of management support in successful imp1 ementati on. 
The lack o f  more consistent findings fram these studies is due in part to 
incomparable definitions of variables and widely varying settings for the 
research. Other problems include the treatment of factors as absolutes and 
the tendency to focus just on the context of implementation, not the process. 
Process studies focus on the relationship between the quality of the 
i~;?rs=~t;tisz =f<=rt =.R~ implementation outcomes. Prscess is defined 
primarily in terms of the interactions between the system designers and the 
user5 of a system. Most process studies have used one of two types of 
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I n t r o d u c t i o n  
b e h a v i o r a l  mode l s  t o  g e n e r a t e  and test hypo theses :  p lanned  change  models,  
e .g. ,  t e w i n / S c h e i n  (Zand and Sorenson?  1975) and Kolb/Frohman lLucas  and 
P l impton ,  1972, Ginzberg 19791, o r  d i f f u s i o n  of i n n o v a t i o n  models  (Lawless ,  
1976). The outcome measures  f o r  t h i s  r e s e a r c h  have  been b o t h  b e h a v i o r a l  ( u s e  
of a s y s t e m )  and  a t t i t u d i n a l  ( s a t i s f a c t i o n  w i t h  a s y s t e m ) .  
The f i n d i n g s  of t h e  p r o c e s s  s t u d i e s  a r e  g e n e r a l l y  c o n s i s t e n t ,  b u t  t h e y  
o f t e n  d o  n o t  g o  f a r  enough t o  p r o v i d e  a d e q u a t e  g u i d a n c e  i n  real i m p l e m e n t a t i o n  
e f f o r t s .  The s i m p l e  models  used  i g n o r e  i s s u e s  of c o n t e x t  and t h e  c o n s t r a i n t s  
i t  can  impose on t h e  implementa t ion  p r o c e s s .  
S c h u l t z ,  G i n r b e r g  and Lucas  (1984)  h a v e  proposed a  model which a t t e m p t s  
t o  i n t e g r a t e  f a c t o r  and p r o c e s s  a p p r o a c h e s  t o  imp1 e m e n t a t i  on (see F i g u r e  1 )  . 
The model d o e s  n o t  view a l l  f a c t o r s  as  d i r e c t  d e t e r m i n a n t s  o f  outcomes,  b u t  
r a t h e r  a s  a network of v a r i a b l e s  and i n t e r a c t i o n s .  The network r e p r e s e n t s  a 
p r o c e s s .  The model is meant t o  b e  g e n e r a l l y  a p p l i c a b l e  t o  management s c i e n c e  
and i n f o r m a t i o n  s y s t e m s  i m p l e m e n t a t i o n  e f f o r t s .  The d e r i v a t i o n  of t h e  model 
is e x p l a i n e d  f u l l y  i n  S c h u l t z ,  Ginzberg  and Lucas  (1984) and w i l l  n o t  b e  
r e p e a t e d  h e r e .  
The model i n  F i g u r e  1 d e p i c t s  a two s t a g e  i m p l e m e n t a t i o n  p r o c e s s  i n  which 
manaqerc f i r s t  r e c o g n i z e  t h e  need f o r  a s y s t e m  t o  a i d  c e r t a i n  u s e r s  and t h e n  
commission t h e  system" development  o r  recommend its a d o p t i o n .  The manager 
submodel i n  F i g u r e  1  f o c u s e s  on manager a c c e p t a n c e  o f  t h e  sys tem.  I f  t h e  
manager a c c e p t s  t h e  sys tem,  h e  or s h e  is l i k e l y  t o  b o t h  e x p l i c i t l y  and 
i m p l i c i t l y  encourage  s u b o r d i n a t e s  t o  u s e  it. 
Acceptance  by t h e  manager f o r m s  t h e  l i n k  between t h e  manager and u s e r  
submodels.  The user"  p e r c e p t i o n  of  h i s  or h e r  manager ' s  s u p p o r t  is e x p e c t e d  
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t o  b e  a key  d e t e r m i n a n t  of t h e  u s e r "  p e r s o n a l  s t a k e  i n  t h e  u s e  o* t h e  s y s t e m .  
P e r s o n a l  s t a k e  is h y p o t h e s i z e d  t o  i n f l u e n c e  s y s t e m  u s e  b o t h  d i r e c t l y  and  
i n d i r e c t l y  t h r o u g h  u s e r  a c c e p t a n c e  of t h e  sys t em.  Use is a l s o  e x p e c t e d  t o  b e  
a s s o c i a t e d  w i t h  s a t i s f a c t i o n  and p e r f o r m a n c e .  The key  v a r i a b l e s  i n  t h e  u s e r  
submodel  t h e n  are p e r s o n a l  s t a k e ,  u s e r  a c c e p t a n c e  and  u s e .  
S c h u l t z ,  G i n z b e r g  a n d  L u c a s  (1984) c o n t e n d  t h a t  t h i s  b a s i c  model is 
a p p l i c a b l e  t o  a w i d e  r a n g e  o f  i m p l e m e n t a t i o n  e f f o r t s .  However? i n  d i f f e r e n t  
s i t u a t i o n s  d i f f e r e n t  s u b - s e t s  o f  t h e  model w i l l  b e  a p p r o p r i a t e .  F o r  example ,  
t h e r e  may b e  n o  manager i n v o l v e d  i n  t h e  deve lopmen t  o f  a small DSS f o r  a 
s i n g l e  i n d i v i d u a l  or a small g r o u p  of  u s e r s .  I n  t h i s  i n s t a n c e ,  t h e  manager 
p a r t  of t h e  model would n o t  a p p l y .  S i m i l a r l y ,  i n  s i t u a t i o n s  d e a l i n g  w i t h  t h e  
a d o p t i o n  of  e x i s t i n g  s y s t e m s  or models ,  i n v o l v e m e n t  by  u s e r s  o r  m a n a g e r s  i n  
s y s t e m  deve lopmen t  is n o t  r e l e v a n t .  
T h i s  p a p e r  d e s c r i b e s  a f i r s t  f i e l d  test of t h e  model p r e s e n t e d  i n  F i g u r e  
1. The c o m p l e x i t y  and  l e v e l  o f  i n t e g r a t i o n  o f  t h e  model r e q u i r e  a l a r g e r  
s a m p l e  s i z e  t h a n  h a s  been  common i n  p r i o r  s t u d i e s  of  management s c i e n c e  and 
i n f o r m a t i o n  s y s t e m  i m p l e m e n t a t i o n .  I n  o r d e r  t o  f i n d  a l a r g e  enough s a m p l e  
w h i l e  still m a i n t a i n i n g  c o n t r o l  o v e r  some of t h e  v a r i a b l e s  i n  t h e  model ,  i t  
was d e s i r a b l e  t o  s t u d y  a s i n g l e  s y s t e m  w i t h  a  l a r g e  u s e r  p o p u l a t i o n .  The  
s y s t e m  s t u d i e d  i n  t h i s  r e s e a r c h  p r o j e c t  c a n  b e  c l a s s i f i e d  a s  a G e n e r a l i z e d  
D e c i s i o n  S u p p o r t  Sys t em (see k r i a v  and  G i n z b e r g ,  1985) .  T h e r e  h a s  b e e n  l i t t l e  
r e s e a r c h  t o  d a t e  on t h e  i m p l e m e n t a t i o n  o+ G e n e r a l i z e d  DSS? s o  t h e  r e s u l t s  gf 
t h i s  s t u d y  are of  i n t e r e s t  f o r  what  t h e y  show a b o u t  t h i s  t y p e  o f  s y s t e m  as  
well a s  t h e i r  more g e n e r a l  i m p l i c a t i o n s  f o r  t h e  i m p l e m e n t a t i o n  model .  I n  t h e  
c o u r s e  of  t h e  s t u d y  i t  became a p p a r e n t  t h a t  t h e  d e g r e e  t o  which  s y s t e m  u s e  is 
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Figure I - continued 
PERCEPTION OF 
MANAGEMENT 
SUPPORT 
I 
USER KNOWLEDGE 
OF SYSTEM XI, XI2 Yl3 
PURPOSE/USE 
USER 
DECISION 
STYLE 
ORGANIZATIONAL USER'S 
PERSONAL 
BY SYSTEM STAKE 
m 
GOAL 
CONGRUENCE 
A A 
. 
SATISFACTION 
x 10 Y8 + Yl0 4 Yl l  + I y12 
.+ 
PROBLEM a 
URGENCY 
USER 
KNOWLEDGE OF 
*i16 IJiE 
* 
Ic 
USER 
I 
4 4 
'f 7 * Y 9 , 
USER - USER 
RESEARCHER EVALUATION OF ORGANIZATIONAL 
INVOLVEMENT SYSTEM AND 
- 
SUPPORT 
SUPPORT 
)( 13 15 
SYSTEM USER 
CHARACTERISTICS CHARACTERISTICS DEMOGRAPHICS 
SYSTEM ACCEPTANCE 
i 
PERFORMANCE , 
Introduction 
voluntary is an important issue to be considered in any model of the 
xmplementation process, and some preliminary results concerning the 
voluntarism of system use are presented. 
A FIELD STUDY 
In order to test the model in Figure 1, a field study was conducted of a 
generalized DSS in a large, multinational manufacturing firm. A generalized 
DSS is not tailored to a particular problem or decision situation (such as a 
fuel consumption model for an airlinej, but provides a set of tools and 
techniques which are applicable to a range of user decision problems. The use 
of generalized systems is increasingly popular for DSS since the demand for 
DSS support in most organizations exceeds the resources available for 
development. A large, generalized DSS may well provide capabilities that no 
single cser could afford to develop or maintain. For example, it may provide 
both a greater range of functions and access to a larger database. 
The implementation model shown in Figure 1 should be applicable to the 
adoption of a generalized DSS. The adoption of these systems is likely to be 
a two-stage process. First managers at a higher level in the organization 
than users approve the system. Because the system is to provide generalized 
tools to a group oi users, it has visibility with management. Management's 
acceptance of the system should encourage its acceptance by users. 
It appears, then, that both the manager and the user submodels are 
necessary to explain the adoption of a generalized DSS. Researcher 
involvement, however, is like1 y to drop cut of both submodels. This type of 
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Freld S t u d y  
DSS is l i k e l y  t o  b e  deve loped  t o  meet a v a r i e t y  of u s e r  n e e d s  ( b o t h  immediate  
and p o t e n t i a l ) ,  w i t h  r e l a t i v e l y  l i t t l e  p a r t i c i p a t i o n  by a n y  o n e  u s e r .  I n  
f a c t ,  g e n e r a l i z e d  DSS are o f t e n  a c q u i r e d  f rom o u t s i d e  t h e  o r g a n i z a t i o n  and 
a d o p t e d  o v e r  a l o n g  p e r i o d  of time. The remainder  of t h e  i m p l e m e n t a t i o n  model 
s h o u l d ,  however, b e  a p p l i c a b l e  t o  s i t u a t i o n s  of g e n e r a l i z e d  DSS a d o p t i o n .  
The g e n e r a l i z e d  DSS s t u d i e d  i n  t h i s  r e s e a r c h  h a s  e v o l v e d  o v e r  a t e n  y e a r  
p e r i o d ,  and is i n t e n d e d  f o r  u s e  by a l l  t y p e s  of p l a n n e r s  i n  t h e  f i r m .  The 
company d o e s  a  l a r g e  amount of  p l a n n i n g  f o r  new p r o d u c t s  and s e r v i c e s .  One 
g r o u p  i n  t h e  f i r m  deve loped  t h e  s y s t e m  and it  h a s  been a d o p t e d  by many u s e r s  
t h r o u g h o u t  t h e  company. 
The s y s t e m  p r o v i d e s  o n - l i n e  a c c e s s  t o  a n  e:.:tremely l a r g e  sales and 
mart::eting d a t a b a s e .  A p r o d u c t  p l a n n e r  c o u l d  u s e  t h e  sys tem t o  d e t e r m i n e  how 
many c u s t o m e r s  h a v e  Widget A w i t h  f e a t u r e  1234. The p r o d u c t  p l a n n e r  might  be 
p l a n n i n g  a  r e p l a c e m e n t  or enhancement t h a t  would a f f e c t  f e a t u r e  1234. He or 
s h e  c a n  a l s o  d e t e r m i n e  what o t h e r  p r o d u c t s  t h e  cus tomer  h a s  and c a n  estimate 
t h e  l i k e l i h o o d  t h a t  t h e  new f e a t u r e  would b e  a t t r a c t i v e  t o  t h e  cus tomer .  A 
v a r i e t y  of d a t a  e x t r a c t i o n  and s t a t i s t i c a l  t o o l s  are a v a i l a b l e  t o  t h e  u s e r  of 
t h e  sys tem.  A t  t h e  time of t h e  s t u d y  t h e r e  were appro:.:imately 600 r e g i s t e r e d  
u s e r s  of t h e  s y s t e m  (i.e., t h o s e  who had r e v a l i d a t e d  t h e i r  u s e r  I D ' S  d u r i n g  
t h e  p r e v i o u s  s i x  months) and a p o t e n t i a l  u s e r  community of s e v e r a l  times t h i s  
number. 
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MEASUREMENT 
V a r i a b l e s  i n  t h e  Model T e s t e d  
A g e n e r a l  model l i k e  t h e  o n e  i n  F i g u r e  1 must b e  m o d i f i e d  when t e s t e d  
w i t h  d a t a  f r o m  a s p e c i f i c  s e t t i n g .  I n  t h e  manager submodel  i t  was n o t  
m e s n i n g f u l  t o  m e a s u r e  m a n a g e r - r e s e a r c h e r  i n v o l v e m e n t  s i n c e  t h e  s y s t e m  was 
d e v e i c p e d  a number of y e a r s  a g o  a s  a g e n e r a l  t o o l  t o  meet a w i d e  v a r i e t y  o f  
needs .  T h e r e  a l s o  s h o u l d  b e  n o  v a r i a n c e  i n  t o p  management s u p p o r t  s i n c e  t o p  
management is t h e  same for  a l l  p a r t i c i p a n t s  i n  t h e  s t u d y .  S e v e r a l  v a r i a b l e s  
were n o t  i n c l u d e d  i n  t h e  test b e c a u s e  of  c h a n g e  i n  t h e  model t h a t  . o c c u r r e d  
d u r i n g  t h e  s t u d y  o r  b e c a u s e  o f  measurement  p rob lems .  F o r  t h e  manager  
submodel ,  t h e  o m i t t e d  v a r i s b l e s  i n c l u d e  g o a l  c o n g r u e n c e ,  manager  knowledge  o f  
t h e  s y s t e m ,  and  manager b e l i e f  i n  s y s t e m  c o n c e p t .  
I n  t h e  u s e r  submodel ,  u s e r - r e s a r c h e r  i n v o l v e m e n t  and  g o a l  c o n g r u e n c e  were 
n o t  i n c l u d e d  ( f a r  r e a s c n s  similar t o  t h o s e  s t a t e d  above!,  and  i t  was n e c e s s a r y  
t o  e l i m i n a t e  u s e r  p e r f o r m a n c e  b e c a u s e  company p o l i c y  p r o h i b i t e d  a n y o n e  o u t s i d e  
o f  t h e  f i r m  m e a s u r i n g  t h e  p e r f o r m a n c e  o f  i n d i v i d u a l  e m p l o y e e s .  
The o p e r a t i o n a l i z a t i o n  of v a r i a b l e s  i n c l u d e d  i n  t h e  s t u d y  a s  well a s  
b r i e f  d e s c r i p t i o n s  o r  J u s t i f i c a t i o n s  f o r  t h e i r  i n c l u s i o n  i n  t h e  model are 
p r e s e n t e d  h e r e .  More c o m p l e t e  e x p l a n a t i o n s  and  j u s t i f i c a t i o n s  of t h e  
v a r i a b l e s  i n  t h e  model are a v a i l a b l e  i n  S c h u l t z ,  G i n z b e r g  a n d  L u c a s  (1984). 
T a b l e  1, a t  t h e  end  of  t h i s  s e c t i o n ,  i n c l u d e s  a list of t h e  v a r i a b l e s  i n  t h e  
s t u d y  and r e l i a b i l i t y  c o e f f i c i e n t s  fo r  m u l t i - i t e m  scales. 
Mana~pr  St.lhrnnd=l, 
~ a n a ~ e r  a c c e p t a n c e  is t h e  c e n t r a l  v a r i a b l e  i n  t h e  
manager submodel and  t h e  l i n k  t o  t h e  u s e r  submodel .  I t  r e p r e s e n t s  t h e  e x t e n t  
t o  which t h e  manager w a n t s  t h e  s y s t e m  a c c e p t e d  and u s e d  b y  s u b o r d i n a t e s .  I t  
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Measurement 
was measured by a  f i v e  item s c a l e  (MACCPT) which i n c l u d e s  r e l i a n c e  on t h e  
s y s t e m ' s  d a t a  f o r  o n e ' s  j o b ,  u s e  of i n q u i r y  r e s u l t s  f o r  management 
p r e s e n t a t i o n s ,  c e n t r a l i t y  of t h e  sys tem t o  t h e  job ,  impac t  on t h e  j o b  i f  t h e  
s y s t e m  is u n a v a i l a b l e ,  and t h e  e x t e n t  t h e  manager e n c o u r a g e s  s u b o r d i n a t e s  t o  
u s e  t h e  sys tem.  
Manager e v a l u a t i o n  of s y s t e m  and s u p p o r t  r e p r e s e n t s  t h e  manager ' s  
a s s e s s m e n t  of  t h e  q u a l i t y  of t h e  s y s t e m  and its s u p p o r t i n g  mechanisms ( b o t h  
human and c o m p u t e r i z e d ) .  More f a v o r a b l e  e v a l u a t i o n s  s h o u l d  l e a d  t o  i n c r e a s e d  
a c c e p t a n c e .  I t  was measured by  a f o u r  item scale (MEVAL) which i n c l u d e d  t h e  
l e v e l s  of s u p p o r t  p r o v i d e d  by s y s t e m  management, f i l e  m a i n t a i n e r s  and computer  
o p e r a t i o n s  and t h e  q u a l i t y  of d a t a  a v a i l a b l e  t h r o u g h  t h e  sys tem.  
D e c i s i o n  s t y l e  h a s  been i n v e s t i g a t e d  i n  a number of s t u d i e s  of 
implementa t ion ,  and i t  is s u g g e s t e d  t h a t  c e r t a i n  s t y l e s  w i l l  p r e d i s p o s e  
i n d i v i d u a l s  t o w a r d s  a n a l y t i c  a p p r o a c h e s  t o  problem s o l v i n g  w h i l e  a t h e r  s t y l e s  
w i l l  have t h e  o p p o s i t e  e f f e c t .  The manager d e c i s i o n  s t y l e  v a r i a b l e  employed 
two measures  a d a p t e d  f rom V a s a r h e l y i  (19771, a  s i n g l e  item s e l f - r e p o r t  
tMSTYLE1) and a s e v e n  item s c a l e  (MSTYLE2). The s c a l e d  v a r i a b l e  had v e r y  low 
r e l i a b i l i t y  and was dropped f rom t h e  a n a l y s i s .  
Manager j o b  c h a r a c t e r i s t i c s  r e p r e s e n t  t h e  t a s k  r e s p o n s i b i l i t i e s  of t h e  
manager. Some t a s k s  are more amenable t o  computer-based s u p p o r t  t h a n  o t h e r s ,  
and s h o u l d  r e s u l t  i n  g r e a t e r  a c c e p t a n c e  of t h e  sys tem.  T h r e e  s i n g l e  items 
were used t o  measure  manager job  c h a r a c t e r s t i c s :  t h e  e x t e n t  of p l a n n i n g  f o r  
e:.:isting (MJOE!) and f u t u r e  p r o d u c t s  IMJOEZ), and t h e  p r o d u c t  mi: :  f o r  p l a n n i n g  
(MJOE3j. 
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Measurement 
Cha rac te r i s t i c s  of i nd i v i dua l s  have been found t o  be r e l a t e d  t o  
rmplementatian behavior i n  a number of  studies. The manager demographics 
measured i n  t h i  5 study inc lude technical  versus nontechnical educational 
background (MEDUC), I S  versus non-IS primary work experience (PIWORK), t ime 
w i t h  company (MTIMEI) and t i n e  i n  cur rent  job (MTIME2). 
Drganizat iona l  support r e f e r s  t o  the degree t o  which organizat iona l  
arrangements f o s t s r  and f a c i l i t a t e  access t o  and use of  t he  system. I t  was 
measured by two s i n g l e  items: whether the  system usage i s  charged t o  products 
or overhead IMCHWGE), and whether charging const ra ins  department use o f  t h e  
system (MCONSTRAIN). 
User Submodel. User percept ion o f  management support i s  t he  key l i n k  
between manager and user i n  the  two-stage model. Management support i s  t h e  
va r i ab le  most f requen t l y  s tud ied i n  implementation research. The user, 
hawever, cannot d i r e c t l y  measure t he  manager's support and can repo r t  on ly  h i s  
or  her percept ion of management support. Th is  va r i ab le  was measured by a 5.i;: 
i tem scale tF'ERSUP), which inc ludes the  extent  the  user 's  manager makes use of  
system output, expects s p e c i f i c  output t o  answer h is /her  questions, t a i l o r s  
questions t o  t he  system's data s t ruc ture ,  uses r e s u l t s  o f  quer ies  i n  meetings, 
considers a b i l i t y  t o  use the system i n  performance evaluat ion,  and the  extent  
the user i s  responsible f a r  supplying the  manager w i t h  in fo rmat ion  f r g m  the 
system. 
User knowledge of system purpose concerns t h e  ex ten t  t a  which t he  user 
knows how t h e  outputs he o r  she produces f rcm the  system w i l l  be used. 
Without knowledge of  how system outputs were t o  be used, users caul t i  nc t  
assess system importance o r  t h e i r  stake i n  i t s  use. Th is  va r i ab le  was 
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Measurement 
measured by a two item scale (KNOWPURP) which i n c l u d e d  t h e  e x t e n t  t h e  u s e r  
o r i g i n a t e s  r e q u e s t s  f o r  i n f o r m a t i o n  v e r s u s  r e c e i v e s  r e q u e s t s  f r z m  o t h e r s ,  and 
t h e  e x t e n t  t h e  u s e r  knows how r e s u l t s  o+ i n q u i r i e s  w i l l  b e  used .  
O r g a n i z a t i o n a l  change  caused  by t h e  s y s t e m  s h o u l d  be  i m p o r t a n t  b e c a u s e  of 
t h e  g e n e r a l  t e n d e n c y  of  p e o p l e  t o  resist l a r g e  changes .  I n  t h e  s i t u a t i o n  
s t u d i e d ,  s i n c e  t h e  s y s t e m  was a l r e a d y  i n  u s e ,  t h e  g r e a t e r  t h e  change  c a u s e d  by 
t h e  s v s t e m  t h e  more l i k e l y  it is t h a t  u s e r s  would naw resist g i v i n g  i t  up. 
Two s i n g l e  item measures  of  o r g a n i z a t i o n a l  c h a n g e  were used:  t h e  number of  
a d d i t i o n a l  s t a f f  r e q u i r e d  i f  t h e  s y s t e m  were u n a v a i l a b l e  (CHANGE11 and t h e  
e x t e n t  of t h e  s y s t e m ' s  u s e  by t h e  p r e s e n t  u s e r ' s  p r e d e c e s s o r  (CHANGE2). 
Problem urgency  h a s  been found t o  b e  a s s o c i a t e d  w i t h  s y s t e m  a c c e p t a n c ~  
and u s e  i n  p r i o r  implementa t ion  s t u d i e s .  I t  was measured by a  two item scale 
(URGENCY) i n c l u d i n g  a  r a t i n g  of t h e  i m p o r t a n c e  of p rob lems  f o r  which t h e  
s y s t e m  is used  and t h e  time p r e s s u r e  f o r  a n  answer .  
P e r s o n a l  stake r e p r e s e n t s  t h e  d e g r e e  t o  which t h e  u s e r ' s  f u t u r e  r e w a r d s  
a r e  l i n k e d  t o  t h e  u s e  of t h e  sys tem.  T h i s  v a r i a b l e  h a s  been found t o  b e  an 
i m p o r t a n t  d e t e r m i n a n t  of system a d o p t i o n  i n  s e v e r a l  s t u d i e c .  The u s e r ' s  
p e r s o n a l  stake was measured by a f o u r  item s c a l e  !STAKE! i n c l u d i n q :  t h e  
e x t e n t  t h e  s y s t e m  is a  p a r t  of t h e  u s e r "  jab,  t h e  s y s t e m ' s  c a n t r i b u t i o n  t o  
j o b  performance,  t h e  impac t  on pe r fo rmance  i f  t h e  %.+tern is u n a v a i l a b l e  and 
t h e  e x t e n t  t h a t  o t h e r s  e x p e c t  t h e  u s e r  t o  u s e  t h e  sys tem.  
Without  knowledge of a s v s t e m ' s  c a p a b i l i t i e s ,  t h e  u s e r  c a n n o t  make a 
meaningful  d e c i s i o n  a b o u t  a c c e p t i n g  and u s i n g  ~ t ,  Knowledge of t h e  s y s t e m  was 
measured by t h e  s c o r e  on a n  e i g h t  item o b j e c t i v e  test a b o u t  sfstem f u n c t '  i on5  
(TESTSCCF?). 
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Measurement 
S e v e r a l  v a r i a b l e s  i n  t h e  u s e r  submodel  c l o s e l y  p a r a l l e l  v a r i a b l e s  i n  t h e  
manager submode l .  The u s e r ' s  e v a l u a t i o n  a+ t h e  s y s t e m  (EVAL) is measu red  b y  
t h e  a v e r a g e  of r a t i n g s  of d a t a  q u a l i t y ,  d a t a  t i m e l i n e s s ,  and d a t a  i m p o r t a n c e  
t o  t h e  u s e r ' s  j o b .  T h e s e  r a t i n g s  were a v e r a g e d  acr t~ss  t h e  c l a s s e s  o f  f i l e s  
( t h r e e  classes were d e f i n e d  a c c e s s e d  b y  e a c h  u s e r .  User d e c i s i o n  s t y l e  
!STYLE11 is measu red  i n  t h e  same way as  manager d e c i s i o n  s t y l e ,  u s i n g  t h e  
s i n g l e  item s e l f - r e p o r t  measure .  T h r e e  s i n g l e  items measure  u s e r  j o b  
c h a r a c t e r i s t i c s  (UJOB1, UJOBZ, UJOE3) and  are i d e n t i c a l  t o  t h e  m e a s u r e s  o f  
manager j o b  c h a r a c t e r i s t i c s .  F i v e  s i n g l e  items are u s e d  t o  m e a s u r e  uset- 
demograph ic s :  t e c h n i c a l  or n o n - t e c h n i c a l  e d u c a t i o n  (EDUC), IS or non-IS  work 
e x p e r i e n c e  (WORK),  time w i t h  t h e  company (TIMEl), time i n  p r e s e n t  j o b  !TIME21 
and time a s  a s y s t e m  u s e r  !TIME3). 
Sys t em c h a r a c t e r i s t i c s  r e p r e s e n t  t h e  f e a t u r e s  of  t h e  s y s t e m  and  t h e  + i t  
between t h e  s y s t e m  and t h e  u s e r ' s  j ob .  The  s y s t e m  c h a r a c t e r i s t i c  measu red  was 
t h e  e x t e n t  t h e  u s e r  p e r f o r m s  f u r t h e r  compute r -based  a n a l y s i s  of  d a t a  retrei ved 
w i t h  t h e  s y s t e m  u s i n g  e i t h e r  of  two  t y p e s  o+ a n a l y s r s  t o o l s  IANAL). 
User a c c e p t a n c e  r e p r e s e n t s  t h e  u s e r ' s  p r e d i s p o s i t i o n  t o  p e r s o n a l l y  u s e  a  
s p e c i + i c  s y s t e m .  I t  is a b e h a v i o r a l  i n t e n t i o n  a n d  s h o u l d  b e  a gocd p r e d i c t o r  
of  a c t u a l  u s e .  I t  was measured  w i t h  a t w o  item sca le  (ACCEPT! which  a s s e s s e s  
t h e  l i k e l i h o o d  of t h e  u s e r ' s  e v a l u a t i n g  and  s w i t c h i n g  t o  a new s y s t e m  
p r o v i d i n g  t h e  same d a t a  a s  t h e  o l d .  A s  s u c h .  t h i s  scale is a t y p e  of  n e g a t i v e  
a c c e p t a n c e ,  a w i l l i n g n e s s  t o  g i v e  up t h e  e x i s t i n g  s y s t e m  and  a d o p t  a new one .  
O r g a n i z a t i o n a l  s u p p o r t  i n  t h e  u s e r  submodel  is c o n c e p t u a l 1  y s i m i l a r  ta 
o r g a n i : a t i o n a l  s u p p o r t  i n  t h e  manager submodel .  However, s i n c e  u s e r s  h a v e  
"hands-on" a c c e s s  t o  t h e  s y s t e m  w h i l e  m a n a g e r s  may n o t ,  d i S f e r e n t  s p e c i S i c  
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measures are appropriate. Four single items measure organizational support in 
the user submodel: accessibility of a terminal (TERMINAL), charges to 
overhead versus products or projects (CHARGE) , e:c i stence of an inf ormati on 
center 1SUPCTR) and the availability of a support staff (SUPSTAFF). 
Two important dependent variables in implementation research are 
satisfaction with and use of a system, Three multi-item scales were used to 
measure satisfaction. The overall satisfaction scale (GENSAT) includes 
questions on the user's level of satisfaction with the language, its 
functions, file documentation, language documentation and the system in 
general. Satisfaction with response time, system availability and the 
communications network comprise a second scale (RESFSAT). Database 
satisfaction measures reactions to database completeness, accuracy and 
currency (DBSATI. 
Two usage measures were employed. The first is a measure of the gross 
quantity of.use, the number of inquiries made in the six month period prior to 
the administration of the questionnaires (USE). The second usage measure 
(BALANCE) addresses the balance of use across the various capabilities 
provided by the system. 
......................... 
Insert Table 1 about here 
......................... 
As can be seen in Table I, the reliabilities of the multi-item scales 
(Chronbach" alpha) were generally high and are in the range acceptable fot- 
research at this stage of development. 
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Measurement Instruments 
Two quest ionnaires were developed f o r  t h i s  study, one f o r  managers and 
t he  other f o r  users. The instruments were sent t o  a l l  r eg i s te red  users o f  t he  
system and t h e i r  managers w i t h  a regu lar  computer ID  r e v a l i d a t i o n  f o r  the  
system. Questionnaires were anonymous, bu t  were numer ica l ly  coded t o  a l low 
matching users t o  managers and t o  usage data. 
The quest ionnaires were re turned d i r e c t l y  t o  t he  university and were no t  
seen by anyone i n  the f i r m .  The user quest ionnaires were sent t o  597 users 
wh i le  365 managers received instruments. There were 267 user and 145 manager 
quest ionnaires re turned f o r  response r a t e s  of  45% and 40%. respec t i ve ly .  
The company provided actua l  usage data i n  d e t a i l  f o r  one month and i n  
summary f o r  s i x  months preceding t he  administration of  t he  questlof inalre. 
Deta i led usage data showed the  number o f  t lmes a user had invoked each c lass  
of command ava i l ab le  on t he  system. The numerical coding made i t  poss ib le  t o  
associate a usage record w i th  each user questionnaire. 
RESULTS 
The o r i g i n a l  hope i n  developing the model was t h a t  ~t could be est imated 
as a system of simultaneous equations (see Schultz, Glnzberg and Lucas, 1984). 
Unfortunately, an ana lys is  of  the  zero order co r re l a t i ons  showed t h a t  
estimating the model as a complete system would no t  be appropr iate.  The 
analvs is  s t ra tegy then became one o+ est imat ing an o rd lnarv  l e a s t  squares 
regression f o r  each of the  endogenous var iab les  remaining i n  t h e  madel. 
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Two a p p r o a c h e s  t o  t h e  r e g r e s s i o n s  were c o n s i d e r e d .  Each r e g r e s s i o n  c o u l d  
b e  d o n e  u s i n g  s t e p w i s e  i n c l u s i o n  o f  v a r i a b l e s  o r  a l l  v a r i a b l e s  c o u l d  be  
e n t e r e d  a t  o n c e .  S i n c e  t h e r e  was s t r o n g  a n r i o r i  t h e c r y  t o  s u p p o r t  t h e  
p r o p o s e d  model ,  i t  seemed more a p p r o p r i a t e  t o  e n t e r  a l l  v a r i a b l e s  i n  a  s i n g l e  
s t e p .  I n  s e v e r a l  c a s e s  t h i s  l e d  t o  a n  e q u a t i o n  i n  which  a m a j o r i t y  o f  t h e  
i n d e p e n d e n t  v a r i a b l e s  had  n o n - s i g n i f i c a n t  c o e f f i c i e n t s .  ( F o r  a l l  r e g r e s s i o n s  
p e r f o r m e d  i n  t h i s  s t u d y ,  p= .10  was a d o p t e d  as t h e  c u t o f f  l e v e l  f o r  d e c i d i n g  
w h e t h e r  a c o e f f i c i e n t  was  s i g n i f i c a n t . )  I n  t h e s e  cases, t h e  e q u a t i o n  was 
r e e s t i m a t e d  u s i n g  on1 y  t h o s e  v a r i a b l e s  h a v i n g  s i g n i f i c a n t  c o e f f i c i e n t s  i n  t h e  
i n i t i a l  r e g r e s s i o n .  Whi l e  t h i s  d i d  r e s u l t  i n  r e d u c e d  amoun t s  o f  v a r i a n c e  
e x p l a i n e d  (Rz), t h e r e  was l i t t l e  d i f f e r e n c e  i n  t h e  b e t a  v a l u e s  of  t h e  
s i g n i f i c a n t  v a r i a b l e s .  I n  t h o s e  cases where  r e e s t i m a t i o n  was deemed 
n e c e s s a r y ,  t h e  R2 of t h e  r e e s t i m a t e d  e q u a t i o n  is r e p o r t e d  i n  t h e  t a b l e s  which 
f  01 low. 
Manaaers  
The o n l y  r e g r e s s i o n  p o s s i b l e  f o r  t h e  manager submodel  g i v e n  t h e  v a r i a b l e s  
i n  t h e  s t u d y  is on manager a c c e p t a n c e  (MACCPT1. Manager a c c e p t a n c e  is 
h y p o t h e s i z e d  t o  b e  a f u n c t i o n  of manager e v a l u a t i o n  of  s y s t e m  and  s u p p o r t ,  
d e c i s i o n  s t y l e ,  j o b  c h a r a c t e r i s t i c s ,  d e m o g r a p h i c s  and  o r g a n i z a t i o n a l  s u p p o r t .  
Due t o  a l a r g e  number of  m i s s i n g  o b s e r v a t i o n s  f o r  MEVGL, i t  was n e c e s s a r y  t o  
d r o p  MEVAL f r o m  t h e  r e g r e s s i o n .  The r e g r e s s i o n  is n o t  s i g n i f i c a n t  and  o n l y  
o n e  v a r i a b l e ,  MCHARGE, h a s  a s i g n i f i c a n t  b e t a .  C h a r g i n g  s y s t e m  u s a g e  d i r e c t l y  
: T ~ ~ Z ? E  t~ ;TZC?L[C~S i n s t e a d  of  t o  overhesc!  is  n e g a t i v e l y  a s s o c i a t e d  w i t h  - - 
manager a c c e p t a n c e  of t h e  s y s t e m .  
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I n s e r t  R e g r e s s i o n  1 a b o u t  h e r e  
.............................. 
Users 
I n  t h e  u s e r  model t h e r e  are f i v e  e q u a t i o n s  t o  b e  e s t i m a t e d  -- f o r  u s e r  
p e r s o n a l  stake, u s e r  knowledge of s y s t e m  c a p a b i l i t i e s ,  u s e r  a c c e p t a n c e ,  u s e  
and s a t i s f a c t i o n .  F i r s t  is u s e r  p e r s o n a l  stake, which is h y p o t h e s i z e d  t o  b e  a 
f u n c t i o n  of u s e r  p e r c e p t i o n s  of management s u p p o r t ,  u s e r  knowledge of s y s t e m  
p u r p o s e  or u s e ,  o r g a n i z a t i o n a l  change  and problem urgency.  R e g r e s s i o n  2 shows 
t h e  r e s u l t  of  r e g r e s s i n g  t h e s e  v a r i a b l e s  on STAKE. The r e g r e s s i o n  is h i g h l y  
s i g n i f i c a n t  a s  are t h e  c o e f f i c i e n t s  fo r  a l l  b u t  o n e  of t h e  v a r i a b l e s ,  u s e r  
knowledge of s y s t e m  p u r p o s e  (KNOWPUFF). The r e s u l t s  f o r  u s e r  p e r s o n a l  s t a k e  
are c o n s i s t e n t  w i t h  t h e  p r e d i c t i o n s  of t h e  model: a l l  of t h e  i n d e p e n d e n t  
v a r i a b l e s  e x c e p t  knowledge of s y s t e m  p u r p o s e  or u s e  a r e  a s s o c i a t e d  w l  t h  u s e r  
p e r s o n a l  s t a k e  and t o g e t h e r  t h e y  e x p l a i n  more t h a n  h a l f  of t h e  v a r i a n c e  i n  
STAKE. 
I n s e r t  R e g r e s s i o n  2 a b o u t  h e r e  
.............................. 
User knowledge of  t h e  s y s t e m ' s  c a p a b i l i t i e s  is h y p o t h e s i z e d  t o  b e  a 
f u n c t i o n  of u s e r  p e r s o n a l  stake and d e c i s i o n  s t y l e .  The r e s u l t s  i n  R e g r e s s i o n  
- 
a, however, are i n s i g n i r i r 2 n t  f n r  h t k  t h o  r e y s s s i o n  and f o r  t h e  i n d i v i d u a l  
v a r i a b l e s .  
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Results 
.............................. 
Insert Regression 3 about here 
.............................. 
User acceptance should be, according to the model, a function of decision 
style, knowledge of the system, the user's evaluation of the system and 
support, system characteristics, user job characteristics, demographics and 
use, Regression 4 shows the result of regressing all of these variables on 
user acceptance. Note that ACCEPT is scaled such that lower scores imply 
greater acceptance. While the regr~ssion in total is significant, on1 y five 
of the variables have significant coefficients (EVAL, ANAL, UJOB1, UJOBZ, 
 TIME^) . Reesti mating the equation using on1 y these five variables shows that 
only one variable (TIMES) is significant. These results indicate that 
acceptance of this system increases with time as a system uset-. They prgvide 
little support, however, for this part of the model. 
.............................. 
Insert Regression 4 about here 
.............................. 
System use is hypothesized to be a function of user personal stake, user 
acceptance, organizational support and satisfaction. Regression 5 shows the 
results of the regression. While nearly 10% o+ the variance is "explained," , 
the overall result is not significant and only one variable, personal stake, 
has 3 signiSicant beta, Reestimating with STFIKE as the TL;. i.?i=---+-+ -. . - - , .  - 
variable yields a significant result which explains 5% of the variance in USE. 
While the results are consistent with the +indings of Schultz and Slevin 
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(1975a1, Robey (19791, King and Rodriguez (1978) and others concerning the 
importance af user stake to successful implementation, they are disappointing 
with respect to the model. 
Insert Regression 5 about here 
The model hypothesizes that satisfaction is a function of use. The 
correlations of use with the three indices of satisfaction sre all small and 
insignificant. Thus, there is no support for the model's contention that use 
leads to satisfaction, at least when use is measured by gross quantity of  
system inquiries. 
The model in Figure 1 was developed with the assumption that use oi a 
system would be voluntary. If use is not voluntary the relationships among 
acceptance, use and satisfaction would not necessarily be expected to conform 
to the model's predictions. That is, in the voluntary case, acceptance should 
lead to use and use to satisfaction. In fact, acceptance is significantly 
correlated with all three measures of satisfaction (r = .23,  .19 and .09 for 
GENSAT, RESPSAT and DESAT, respective1 y), but not with USE. USE is, however, 
correlated with personal stake. It appears that determinants of USE and of 
satisfaction are essentially different, which would be consistent with 
predictions one would make for a non-voluntary system. Perhaps the analysis 
would have been more favorable,ta the model if it had been possible to subset 
the sample based on whether use was voluntary or not. 
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While  t o t a l  u s e  of t h e  s y s t e m  may n o t  b e  v o l u n t a r y ,  t h e  n a t u r e  of t h a t  
u s e  may be. I t  might  b e  p o s s i b l e  t o  pe r fo rm a  b e t t e r  t es t  of t h i s  p p r t i o n  of 
t h e  model i f  a d i f f e r e n t  measure  of u s e ,  one  t h a t  more n e a r l y  r e f l e c t s  t h i s  
v o l u n t a r y  a s p e c t ,  were employed. The s y s t e m  s t u d i e d  p r o v i d e s  numerous 
f u n c t i o n s  f o r  d a t a  e x t r a c t i o n  and b a s i c  s t a t i s t i c a l  a n a l y s i s .  S imple ,  ro te  
u s e  of  t h e  s y s t e m  c a n  b e  accompl i shed  u s i n g  o n l y  o n e  o r  two of t h e s e  
f u n c t i o n s ,  w h i l e  more s o p h i s t i c a t e d  u s e  would i n v o l v e  a wider  r a n g e  o+ 
f u n c t i o n s .  The a u t h o r s  c o n t e n d  t h a t  s o p h i s t i c a t e d  u s e ,  t h e  u s e  of many s y s t e m  
f u n c t i o n s ,  is less l i k e l y  t o  r e s u l t  i f  u s e  is r e q u i r e d  t h a n  i f  i t  is 
v o l u n t a r y .  If t h i s  is s o ,  a u s a g e  measure  which r e f l e c t s  t h e  d e g r e e  of  
v o l u n t a r y  u s e  c a n  b e  c a l c u l a t e d  and used  t o  test t h e  mcdel. 
I n  a n  a t t e m p t  t o  measure v o l u n t a r y  u s e ,  a m o d i f i c a t i o n  of a measure  
deve loped  by S t a b e l l  (1974) was c a l c u l a t e d .  T h i s  measure  is t h e  b a l a n c e  of 
f u n c t i o n  u s e  (BALANCE); it is n o t  s e n s i t i v e  t o  t h e  t o t a l  amount of u s e ,  b u t  
r a t h e r  t o  t h e  b a l a n c e  of u s e  a c r o s s  t h e  f o u r t e e n  command c a t e g o r i e s  i n  t h e  
sys tem.  The b a i a n c e  measure  v a r i e s  between O and 1. I n d i v i d u a l s  who d o  n o t  
u s e  t h e  s y s t e m  a t  a l l  o r  who u s e  o n l y  o n e  c a t e g o r y  of f u n c t i o n  r e c e i v e  a s c a r e  
of 0, w h i l e  t h o s e  whase u s e  is e v e n l y  b a l a n c e d  a c r o s s  t h e  14 c a t e g o r i e s  
r e c e i v e  a s c o r e  of 1. (See  t h e  Appendix f o r  c o m p u t a t i o n  d e t a i l s ) .  
A new r e g r e s s i o n  on u s e  was performed u s i n g  EALANCE { r a t h e r  t h a n  USE) as  
t h e  dependen t  v a r i a b l e ,  The r e s u l t s  are shown i n  R e g r e s s i o n  6. (The 
d i f f e r e n c e  i n  sample  s i r e  between R e g r e s s i o n s  5 and b is b e c a u s e  a number of 
u s e r s  who used t h e  sys tem d u r i n g  t h e  six month p e r i o d  d i d  n o t  u s e  i t  d u r i n g  
t h e  o n e  month a f  d e t a i l e d  d a t a  c o l l e c t i o n ) .  The r e g r e s s i o n  is s i g n i f i c a n t ,  
thoc1.gh o n l y  t w c ?  of t h e  independen t  v a r i a b l e s  !TERMINAL and SUF'CTR) have  
s i g n i + i c a n t  c o e f f i c i e n t s .  
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.............................. 
I n s e r t  R e g r e s s i o n  6 a b o u t  h e r e  
.............................. 
F i n a l l y ,  t h e  model h y p o t h e s i z e s  a l i n k a g e  be tween t h e  manager a n d  u s e r  
submodel  s t h r o u g h  t h e  u s e r '  s p e r c e p t i  on o f  t h e  manager % ssupport  f o r  o r  
a c c e p t a n c e  of  t h e  sys t em.  The m a n a g e r ' s  a c c e p t a n c e  s c o r e s  (MACCPT) were 
a t t s c h e d  t o  each a p p r o p r i a t e  ~ s e r  e c o r d  (i .e.,  t o  t h e  r e c o r d  o f  e a c h  u s e r  
r e p o r t i n g  t o  t h e  manager)  and  a c o r r e l a t i o n  matri:.: g e n e r a t e d .  T a b l e  2 
c o n t a i n s  t h e  c o r r e l a t i o n  r e s u l t s .  A s  s u g g e r t e d  by t h e  mcdel ,  manager  
a c c e p t a n c e  is c o r r e l a t e d  with u s e r  p e r c e p t i o n  o f  s u p p o r t .  I t  is a lso  
c o r r e l a t e d  w i t h  user p e r s o n a l  s t a k e ,  o r g a n i z a t i o n a l  c h a n g e  { t h e  amount of 
c h a n g e  i f  t h e  s y s t e m  were remaved!,  t h e  l e v e l  of s y s t e m  u s e  and p r o b l e m  
u r g e n c y .  Manager a c c e p t a n c e  is u n c a r r e l a t e d  w i t h  u s e r  s a t i s f a c t i o n  o r  t h e  
u s e r s '  p e r c e p t i o n s  of o r g a n i z a t i o n a l  s u p p o r t .  
......................... 
I n s e r t  T a b l e  2 a b o u t  h e r e  
......................... 
DISCUSSION 
The r e s u l t s  of t h i s  s t u d y  c a n  b e  v i ewed  i n  two  d i f f e r e n t  ways, as a tes t  
of  t h e  r e s e a r c h  model of F i g u r e  1 a n d  as d a t a  a b o u t  t h e  i m p l e m e n t a t i o n  of t h e  
t y p e  of s y s t e m  i n v e s t i g a t e d  i n  t h e  f i e l d  s t u d y .  T h e r e  h a =  been  l i t t l e  cr n c  
r e s e a r c h  which h a s  f o c u s s e d  on t h e  p r o b l e m s  of i m p l e m e n t i n g  G e n e r a l i z e d  DSS, 
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so t h e  a n a l y s i s  a t  t h i s  l e v e l  is of s i g n i + i c a n t  i n t e r e s t .  T h i s  d i s c u c s i o n  
f i r s t  e z a m i n e s  some i m p l i c a t i o n s  of  t h e  s t u d y  t o  t h e  i m p l e m e n t a t i o n  o f  
G e n e r a l i z e d  DSS and t h e n  t u r n s  t o  t h e  b r o a d e r  q u e s t i o n s  of  t h e  r e s e a r c h  medel .  
Gener  a1  i z e d  DSS 
Among t h e  s t r o n g e s t  r e s u l t s  o f  t h i s  r e s e a r c h  are t h e  l i n k a g e s  be tween  
manager a c c e p t a n c e  and u s e r  p e r c e p t i o n s  of  s u p p o r t ,  u s e r  p e r s o n a l  s t a k e  and  
s y s t e m  use .  T h e s e  r e s u l t s  s u g g e s t  t h a t  manager a c t i o n  is i m p o r t a n t  i n  t h e  
i m p l e m e n t a t i o n  p r o c e s s  f o r  t h i s  t y p e  o f  s y s t e m .  F a v o r a b l e  manager  a t t i t u d e s  
t o w a r d  t h e  s y s t e m  are r e c o g n i z e d  b y  s u b o r d i n a t e s  and  are  t r a n s l a t e d  i n t o  a 
p e r c e i v e d  s t a k e  i n  t h e  s y s t e m ,  u l t i m a t e 1  y  l e a d i n g  t o  s y s t e m  u s e .  
I n  t h i s  s t u d y .  t h e  manner o f  c h a r g i n g  f o r  s y s t e m  u s e  was t h e  s i n g l e  
v a r i a b l e  s i g n i f i c a n t l y  a s s o c i a t e d  w i t h  manager a c c e p t a n c e :  d i r e c t  u s a g e  
c h a r g e s  a r e  c o r r e l a t e d  w i t h  l o w e r  l e v e l s  of  a c c e p t a n c e .  T h i s  f i n d i n g  combined 
w i t h  t h e  o n e  a b o v e  s u g g e s t s  t h a t  a n  i m p o r t a n t  way t o  e n c o u r a g e  s y s t e m  u s e  is 
by n o t  c h a r g i n g  + o r  i t  d i r e c t l y .  T h i s  s u g g e s t i o n  is n o t  s u r p r i s i n g ,  and  is 
c e r t a i n l y  c o n s i s t e n t  w i t h  t h e  b e h a v i o r  of  u s e r s  i n  many o r g a n i z a t i o n s  
( c o n s i d e r  t h e  v a r i a t i o n s  i n  u s e  o f  campus compute r  f a c i l i t i e s  u s i n g  d i f f e r e n t  
b a s e s  f o r  c h a r g i n g ) .  
User p e r c e p t i o n s  o f  management s u p p o r t ,  o r g a n i z a t i o n a l  c h a n g e  and p r o b l e m  
u r g e n c y  were al l  r e l a t e d  t o  p e r s o n a l  s t a k e .  User a c c e p t a n c e  was r e l a t e d  o n l y  
t o  time as a s y s t e m  u s e r .  P e r s o n a l  s t a k e ,  b u t  n o t  a c c e p t a n c e  p r e d i c t e d  t o t a l  
q u a n t i t y  of  u s e .  T h e s e  r e s u l t s  s u g g e s t  t h a t  u s e  of  t h i s  s y s t e m  i s  less 
v o l u n t a r y  t h a n  t h z  r e s e a r c h e r s  b e l i e v o d  a t  t h e  s t a r t  o f  t h e  s t u d y  !=o= t 5 t  
d i s c u s s i o n  be low) .  I t  is p o s s i b l e  t h a t  t h i s  is t h e  case f o r  many s y s t e m s  
which would b e  c l a s s i f i e d  a s  G e n e r a l i z e d  OSS; t h e y  are  n o t  t a i l o r e d  t o  t h e  
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D i s c u s s i o n  
u s e r "  c s p e c i f  i c  n e e d s ,  b u t  p r o v i d e  t h e  o n l y  mechanism f o r  e f f i c i e n t  
a c c a m p l i s h m e n t  o f  i m p o r t a n t  tasks.  Thus,  r e g a r d l e s s  o f  t h e  u s e r ' s  
p r e f e r e n c e s ,  t h e  s y s t e m  must  h e  ( and  w i l l  be! u sed .  The  n a t u r e  and  e x t e n t  of  
t h a t  u s e ,  o f  c o u r s e ,  may still b e  w i t h i n  t h e  u s e r ' s  c o n t r o l .  
S i n c e  t h e  v a r i a b l e s  a s s o c i a t e d  w i t h  u s e  seem t o  b e  s e p a r a t e  i r o m  t h o s e  
s s s a c i a t e d  w i t h  a c c e p t a n c e  f o r  t h i s  s y s t e m  !and, by t h e  a rgumen t  made above ,  
f o r  & h e r  g e n e r a l i z e d  DSSf,  management c o u l d  a t t e m p t  t o  i m p a c t  u s e  d i r e c t l y  
t h r o u g h  s u c h  v a r i a b l e s  a s  u s e r  p e r s o n a l  s t a k e .  T h i s  s h o u l d  b e  a n  a p p r o p r i a t e  
s t r a t e g y  whenever  wse & p r i m a r i l y  manda to rx ,  a s  i t  p r o v i d e s  t h e  most  d i r e c t  
and immedia t e  way t o  i m p a c t  u s e .  I f  t h e  r e l a t i o n s h i p s  among a c c e p t a n c e  and  
t h e  d e p e n d e n t  v a r i a b l e s  p o s t u l a t e d  i n  t h e  model are c o r r e c t  i n  t h e  c a s e  of 
v o l u n t a r y  L=, t h e  l e v e l  of  u s e  i n  t h e s e  cases would b e s t  b e  e n c o u r a g e d  by 
a d d r e s s i n g  t h e  v a r i a b l e s  a s s o c i  a t e d  w i t h  a c c e p t a n c e .  
The i m p o r t a n c e  o f  t h e s e  r e s u l t s  t o  t h e  i m p l e m e n t a t i o n  a f  G e n e r a l i z e d  DSS 
c a n  b e  summarized as  f o l l o w s .  G e n e r a l  i z e d  DSS are r e l a t i v e 1  y e:,:pensive 
f a c i l i t i e s  which t y p i c a l l y  are a d o p t e d  by a n  o r g a n i z a t i o n  t o  meet a v a r i e t y  of  
d e c i s i o n  s ~ r p p o r t  n e e d s  and d o  n o t  e:.:actly meet t h e  n e e d s  o f  a n y  u s e r .  They d o  
p r o v i d e  a d e g r e e  o f  s u p p o r t  t o  a l l  u s e r s ,  and  may p r o v i d e  i m p o r t a n t  
o r g s n i z a t i  o n a l  b e n e f i t s  of c o o r d i n a t i o n  and communica t ion  among u s e r s  ( i n  t h e  
s i t u a t i o n  s t u d i e d ,  u s e  of  a common d a t a b a s e  f o r  p l a n n i n g  was t h e  most  
i m p o r t a n t  a s p e c t  of  t h e  s y s t e m  f r o m  t h e  o r g a n i z a t i o n "  p e r s p e c t i v e j .  E v  t h e i r  
n a t u r e ,  t h e s e  s y s t e m s  are l i k e l y  t o  b e  more i m p o r t a n t  t o  t h e  o r g a n i z a t i o n  t h a n  
t h e y  a r e  t o  any  s i n g l e  u s e r .  Thus ,  e f f o r t s  t o  e n c o u r a g e  t h e  u s e  o f  s u c h  
s y s t e m  s h o u l d  c o n s i d e r  b o t h  v o l u n t a r y  and  n o n - v o l u n t a r y  u s e ,  and  s h o u l d  
employ t h e  mechani rms which a d d r e s s  b a t h  t y p e s  o f  u s e .  S i n c e  t h e s e  s y s t e m s  
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are o f t e n  a d o p t e d  t h r o u g h  a two-s t age  p r o c e s s ,  and  s i n c e  t h e  i m p a c t  of  manager 
a c c e p t a n c e  on s u b o r d i n a t e  s t a k e  (and ultimately u s e )  is q u i t e  s t r o n g ,  s t e p s  
n e c e s s a r y  t o  a s s u r e  manager a c r e p t a n c e  of  t h e  ~ y s t e m  s h o u l d  b e  t a k e n .  
The Model 
The  r e s u l t s  of t h i s  s t u d y  p r o v i d e  o n l y  v e r y  modes t  s u p p o r t  f o r  t h e  
h y p o t h e s i z e d  model ;  f o r  t h e  most  p a r t ,  t h e  k' v a l u e s  o f  t h e  e q u a t i o n s  i n  t h e  
model are low. The  model ,  however,  is s t r o n g l y  g r o u n d e d  i n  p a s t  r e s e a r c h .  
Each h y p o t h e s i z e d  l i n k a g e  i n  t h e  model h a s  a b a s i s  i n  p r e v i o u s  s t u d i e s  of 
i n f o r m a t i o n  s y s t e m  and  management s c i e n c e  i m p l e m e n t a t i o n  (see S c h u l t z ,  
G i n z b e r q  $.! L u c a s ,  1984,  f c r  a c o m p l e t e  r e v i e w  o f  t h e  p r i o r  s t u d i e s ) .  T h e r e  
are two  s o u r c e s  o f  p o t e n t i a l  d i f f i c u l t y  i n  t h i s  s t u d y ,  measurement  p r o b l e m s  
and  t h e  r e s e a r c h  s e t t i n g  i t s e l f .  
T h e r e  is a need  t o  c l a r i f y  t h e  c o n c e p t u a l  meaning  of  t h e  v a r i a b l e  
E v a l u a t i o n  o f  Sys t em and S u p p o r t  and  t o  d i f f e r e n t i a t e  i t  f r o m  a c c e p t a n c e .  
Both  e v a l u a t i o n  and a c c e p t a n c e  were t r e a t e d  as  a t t i t u d e s .  A b e t t e r  a p p r o a c h  
migh t  b e  t o  d e f i n e  e v a l u a t i o n  a s  a n  a t t i t u d e  and  a c c e p t a n c e  as a b e h a v i o r a l  
i n t e n t i o n .  
Huber 11983) h a s  a r g u e d  t h a t  m e a s u r e s  of  d e c i s i o n  s t y l e  l a c k  r e l i a b i l i t y .  
The  d a t a  c o l l e c t e d  i n  t h i s  s t u d y  s u p p o r t  h i s  c o n t e n t i o n :  t h e  i n t e r c o r r e l a t i o n  
of items i n  t h e  m u l t i - i t e m  scale  were low as  was t h e  c o r r e l a t i o n  be tween t h ~  
scale and t h e  s i n g l e  item measure .  R e s e a r c h e r s  on i m p l e m e n t a t i o n  need  a 
r e l i a b l e ,  v a l i d  scale  f o r  d e c i s i o n  s t y l e  t h a t  d o e s  n o t  r e q u i r e  a n  e x c e s s i v e  
number of items. S i n c e  d e c i s i o n  s t y l e  is o n l y  o n e  v a r i a b l e  i n  i m p l e m e n t a t i o n  
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O i  s c u s s i  o n  
r e s e a r c h ,  i t  c a n n o t  d o m i n a t e  t h e  d a t a  c o l l e c t i o n  p r o c e s s  as  i t  would i f  some 
of  t h e  c u r r e n t l y  a c c e p t e d  tests f o r  i t  f e . g . ,  t h e  Myers-Pr iggs  i n d i c a t o r )  were 
empl cyed  . 
User knowledge  of  t h e  s y s t e m  was measured  b y  a n  o b j e c t i v e  test which 
r e q u i r e d  u s e r s  t o  a s s o c i a t e  f u n c t i o n  names w i t h  s y s t e m  c a p a b i l i t i e s .  A b e t t e r  
measu re  would h a v e  been  a test c n  knowledge  o f  s y s t e m  c a p a b i l i t i e s  and  
d a t a b a s e  c o n t e n t s .  
b o t h  s y s t e m  c h a r a c t e r i s t i c s  and  j o b  c h a r a c t e r i s t i c s  were t i e d  c l o s e l y  t o  
t h e  s p e c i f i c  s e t t i n g  s t u d i e d ,  and  t h e i r  r a n g e s  were c o n s t r a i n e d  by t h e  n a t u r e  
o f  t h e  sample .  D imens ions  which are g e n e r a l i z a b l e  a c r o s s  a v a r i e t y  of s y s t e m s  
and  j o b s  are n e e d e d .  
The  o p e r a t i o n a l i z a t i o n  of  u s e r  a c c e p t a n c e  c o u l d  more a c c u r a t e l y  b e  
d e s c r i b e d  a s  " u n a c c e p t a n c e ,  " t h e  1  i k e l i  hood a u s e r  would examine  and  a d o p t  a n  
a l t e r n a t i v e  s y s t e m .  A b e t t e r  measu re ,  t r u e r  t o  t h e  i n t e n t  o f  t h e  v a r i a b l e ,  
would p r o v i d e  a p o s i t i v e  o p e r a t i o n a l i z a t i o n  o f  u s e r  a c c e p t a n c e  similar t o  t h a t  
u s e d  t o  m e a s u r e  manager a c c e p t a n c e .  
Dur ing  most  of t h e  s t u d y  i t  a p p e a r e d  t h a t  u s a g e  o f  t h e  s y s t e m  was 
v o 1 u n t a r - j  r a t h e r  t h a n  mandatory .  I n  a v o l u n t a r y  s i t u a t i o n ,  u s e r s  are f r e e  t o  
d e c i d e  w h e t h e r  o r  n o t  t o  work w i t h  a s y s t e m .  DSS, i n  g e n e r a l ,  h a v e  b e e n  
c o n s i d e r e d  t o  f  a1  1 i n t o  t h e  v o l u n t a r * ]  c a t e g o r y .  A s  d i s c u s s e d  above ,  i t  now 
a p p e a r s  t h a t  u s a g e  may n o t  h a v e  been  as v o l u n t a r y  a s  f i r s t  t h o u g h t .  Many 
u s e r s  of  t h e  s y s t e m  were r e q u i r e d  t o  p r o d u c e  a n a l y s e s  f o r  o t h e r s  i n  t h e  
d e p a r t m e n t  or fo r  t h e i r  managers .  19 number of  e m p l o y e e s  o f  t h e  f i r m  i n d i c a t e d  
t h a t  t h i s  was t h e  o n l y  s y s t e m  o n e  c o u l d  u s e  t o  a c c e s s  t h e  d a t a .  The need  f o r  
d a t a  may h a v e  m o t i v a t e d  i n d i v i d u a l s  t o  u s e  t h e  s y s t e m  r e g a r d l e s s  of t h e i r  
fee!  i n g s  a b o u t  i t  . 
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I f  t h e  s u g g e s t i o n  made e a r l i e r  t h a t  g r e a t e r  b a l a n c e  of u s e  r e p r e s e n t s  
more v o l u n t a r y  u s e  is c o r r e c t ,  t h e  a n a l y s i s  i n  t h e  p r e v i o u s  s e c t i o n  h a s  some 
i m p o r t a n t  i m p l i c a t i o n s .  V a r i a b l e s  a s s o c i a t e d  w i t h  l e v e l  of u s e  are 
e s s e n t i a l l y  s e p a r a t e  f rom t h o s e  a s s o c i a t e d  w i t h  a c c e p t a n c e .  Use is r e l a t e d  t o  
stake, whi 1 e a c c e p t a n c e  is re1 a t e d  t o  t h e  u s e r ' s  e v a l u a t i o n  of s y s t e m  qua1 i ty, 
and t o  s y s t e m ,  j o b  and u s e r  demographic c h a r a c t e r i s t i c s .  The l i n k a g e  between 
a c c e p t a n c e  and u s e  may b e  moderated by  v o l u n t a r i s m .  In  a  h i g h l y  v o l u n t a r y  
s y s t e m  a c c e p t a n c e  and u s e  s h o u l d  b e  c o r r e l a t e d .  In  a s y s t e m  where  u s e  is 
mandatory ,  t h e r e  s h o u l d  b e  n o  n e c e s s a r y  r e l a t i o n s h i p  between t h e s e  two 
v a r i a b l e s .  I t  is also l i k e l y  t h a t  a c c e p t a n c e  is r e l a t e d  t o  s a t i s f a c t i o n  
w i t h o u t  t h e  i n t e r v e n t i o n  of use .  The r e l a t i o n s h i p s  among dependen t  v a r i a b l e =  
i n  i m p l e m e n t a t i o n  s i t u a t i o n s  a r e  complex and l i k e l y  t o  b e  dependen t  on 
vo l  u n t a r i  s m .  
The problem of a s s u r i n g  v o l u n t a r y  u s e  f o r  t e s t i n g  t h e  model raises a 
d i f f i c u l t  i s s u e .  A l a r g e  sample  s i z e  is needed f o r  model t e s t i n g ,  y e t  i n  
s y s t e m s  s u c h  as t h e  o n e  d e s c r i b e d  h e r e  i t  may b e  d i f f i c u l t  t o  a s s u r e  v o l u n t a r y  
u s e .  A DSS t a i l o r e d  t o  a s p e c i f i c  problem land p e r h a p s  even  a s p e c i f i c  u s e r )  
is more l i k e l y  t o  b e  a v o l u n t a r y  sys tem,  b u t  s u c h  a  s y s t e m  may h a v e  t o o  small 
a number of u s e r s  f o r  s t a t i s t i c a l  t e s t i n g  of t h e  model. T h e r e  is much work 
r e m a i n i n g  t c ~  a d e q u a t e l y  test t h e  model of i m p l e m e n t a t i o n  p r e s e n t e d  h e r e ,  b u t  
f u r t h e r  r e f i n e m e n t  and t e s t i n g  may w e l l  depend on s u c c e s s  i n  f i n d i n g  an 
a d e q u a t e  number of v o l u n t a r y  sys tem u s e r s .  
The resillts of t h i s  s t u d y ,  are o n e  test of a network model of 
impfementa t ion .  H o p e f u l l y ,  t h i s  model w i l l  b e  m o d i f i e d  and e x t e n d e d ,  and w i l l  
s e r v e  t o  g u i d e  f u r t h e r  r e s e a r c h  on t h e  i m p l e m e n t a t i o n  p r o c e s s .  
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COUNT 
1 1 
BALANCE = -------- ( I n  TDTUSE - ------ 
I n  COUNT TOTUSE 
7 f lUSEi ) I  
i = l  
where  f (USE ) = 1 
i f  USE =O 
i 
(USE ( I n  USE ) , i f  USE > O 
i i i 
COUNT = number of  classes o f  o p e r a t i o n s  p r o v i d e d  
by t h e  s y s t e m  
USE = u s e  of  f u n c t i o n s  i n  c l a s s  i d u r i n g  measu remen t  p e r i o d  
i 
COUNT 
TOTUSE = ' USE 
i 
i=l 
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V a r i a b l e s  i n  t h e  S t u d v  
V a r i a b l e  Name A 1  pha  
.............................................................................. 
MANAGER SUEMODEL 
Manager e v a l u a t i o n  of s y s t e m  and s u p p o r t  
Deci si on s t y l e  
Manager j o b  c h a r a c t e r i s t i c s  
P l a n n i n g  f o r  e x i s t i n g  p r o d u c t s  
P l a n n i n g  f o r  f u t u r e  p r o d u c t s  
P l a n n i n g  p r o d u c t  t y p e  A vs.  b 
Manager demograph ics  
E d u c a t i o n a l  background 
F i e l d  of p r i m a r y  work e:.:perience 
Time w i t h  company 
Time i n  c u r r e n t  j o b  
O r g a n i z a t i o n a l  s u p p o r t  
System c h a r g e s  t o  p r o d u c t s  vs .  overhead  
Charges  c o n s t r a i n  d e p a r t m e n t  u s e  
Manager a c c e p t a n c e  
USEF: SUEMODEL 
P e r c e p t i  on of management s u p p o r t  
Knowledge of s y s t e m  p u r p o s e / u s e  
O r g a n i z a t i o n a l  change  d u e  t o  sys tem 
No, added p e o p l e  i n  d e p t .  i f  no s y s t e m  
System u s e  by p r e d e c e s s o r  
Problem urgency  
P e r s o n a l  stake 
User knowledge of s y s t e m  
E v a l u a t i o n  of s y s t e m  and s u p p o r t  
User d e c i s i o n  s t y l e  
System c h a r a c t e r i s t i c s  
Job  c h a r a c t e r i s t i c s  
P l a n n i n g  f o r  e x i s t i n g  p r o d u c t s  
P lann ing  f o r  new p r o d u c t s  
P l a r n i n g  f o r  p r o d u c t  t y p e  A vs .  P 
(Cont inued on n e x t  p a g e )  
MEVAL 
MSTYLE l 
MCHARGE 
MCONSTRkIN 
MACCPT 
CHANGE I 
CHANGE2 
URGENCY 
STAKE 
TESTSCOR 
EVAL 
STYLE i 
ANAL 
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Variables in the Studv (continued! 
Variable Name Alpha 
.............................................................................. 
Demographics 
Educati anal background 
Work experience 
Time with tmpany 
Time in present job 
Time as system user 
User acceptance 
Organizational support 
Terminal accessibi 1 i ty 
System charges to overhead 
Existence of infarmation center 
Availability of technical support staff 
Satisfaction 
Over a1 1 
With responselavai 1 abi? i ty 
With database 
Use 
Number of inquiries in past six months 
Balance of inquiries across types 
t Single item measure 
$1 Coefficient alpha not meaningful 
Table 1. 
EDUC 
WDRtr; 
TIME1 
TIME2 
TI ME3 
ACCEPT 
TERM I NAL 
CHARGE 
EEFCTR 
SUPSTAFF 
GENS AT 
RESPSAT 
DESAT 
USE 
BALANCE 
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Repression for Manapement Acre~tance -- MACCPT 
k " = .091:) R2 (reestimated equation! = .a49 
n = 98 
F = 0.858 
(p=. 58) 
Manager Derision Style 
MSTYLE1 
Manager Job Characteristics 
MJDbl 
Manager Demographics 
MEDUC 
Organizational Support 
MCH ARGE 
MCONSTRAIN 
t  beta Xt Probability # Included in reestimated equation 
Regression 1 
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Reqressi cns for User- Perscnaf Stab::= -- STAI:::E 
User Perception of Management Support 
PERSUP ,448 (.act) t L  
User Knowledge of  System PurposelVse 
KNOWPURP . Of; 
( .36) 
Organizational Change Caused by System 
CHANGE 1 '15 
!.02) 
CHANGE2 .15 
(. 02)  
Problem Urgency 
URGENCY 
t Beta t l  Probability 
Regressi on 2 
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Reuressi on f o r  User Know1 edqe  of System Caoahi 1 i ti es -- TESTSCOR 
User P e r s o n a l  S t a k e  
STAKE 
User D e c i s i o n  S t y l e  
STYLE1 
t b e t a  I t  P r o b a b i l i t y  
R e g r e s s i  c n  3 
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W 
LJ 
0 
a 
I 
I 
a1 
U 
C 
m  
+I 
a 
Ill 
U 
U 
a 
L 
01 
ffl 
3 
b 
Y 
1-4 
X Y Y UI 0 L .rl 
il 0 il: al ffl L +J 
0 C 
U 
U3d alo 0 al U 'rl +J C W  m m  .rl m  I: u L .-I c.4 M a 0 - 1  at- 4~ a a w  w icr a u  x 4 r.4 P3 W U U 
. alm m a  ~a I:o o o L X  5 
t -  4~ J B  a z  o Q 9 m a  
.MU1 It- . + W  r a  
U 0 ct U i3 3 3 3 O W 3 t - I - - I - -  
al C > E 
r=l y W 0 01 e ~ a 
Reoressians far Use -- USE 
R2 = .0?8 Rz (reestimated equation) = .a47 
n = 144 
F = 1.618 
(p=. 116) 
User Personal Stake 
STAKE 
User Acceptance 
ACCEPT 
Organizational Suppart 
SUPSTAFF 
TERM I NAL 
CHARGE 
Satis+action 
GENSAT 
RESFSAT 
$ Beta t #  Probability # Included in reestimated equation 
Regression 5 
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Rearessions far Balance of Use -- BALANCE 
R= = -213 RZ (reestimated equation f = .076 
n = 73 
F = 1.897 
(p=. 069) 
User Personal Stake 
STAKE 
User Acceptance 
ACCEPT 
Drganiratianal Support 
SUPSTAFF 
TERM1 NAL 
CHARGE 
SUPCTR 
Satisfaction 
GENSAT 
DBS AT 
t Beta t t  Probability # Included in reestimated equation 
Regression 6 
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PERSUF 
STAtCE 
CHANGE 1 
CHANGE2 
URGENCY 
EVCtL 
GENSAT 
RE SF'SAT 
DESFIT 
USE 
ACCEPT 
SUPSTAFF 
TERM 1 NAL 
CHARGE 
SUFCTR 
HACCPT vs. User Submodel Vari  ab! es 
Table 2. 
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